α-Galactosylceramide potently augments M2e-induced protective immunity against highly pathogenic H5N1 avian influenza virus infection in mice.
A new form of influenza A vaccine that can provide broadly cross-protective immunity is central in developing strategies to prepare for the next global flu pandemic. The ectodomain of the M2 protein (M2e) is an attractive target for developing such a kind of vaccine and several approaches have been proposed to overcome its poor immunogenicity nature. Here, we show change to the poor immunogenic characteristic of this antigen. This study demonstrates that α-galactosylceramide, which is an immunomodulatory glycolipid, can greatly enhance the protective immunity induced by M2e peptide absorbed in alum adjuvant. Mice were fully protected against highly pathogenic H5N1 avian influenza virus infection, exhibiting significantly reduced morbidity and lung viral titer after supplementing with α-galactosylceramide. α-Galactosylceramide simultaneously augmented the IgG1 and IgG2a antibody responses. In addition, mice immune sera showed enhanced abilities in binding to native M2 proteins on virus infected cells. The adjuvant also modulated the cytokine release of mice upon infection, upregulated the expressions of IFN-γ, IL-4 and several proinflammatory cytokines. In conclusion, we believe that M2e-peptide supplemented with α-galactosylceramide in alum adjuvant would be a promising vaccine formulation to combat the next influenza pandemic.